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BY 

R l c h u A  Y .  Tedrick 

This repart p r e w n t r  acthods  of c a l c u l a t i n g  the round preroure 
I c v e l r  which u y  result f r a . r t a t I c  t c s t lng  of l a r p  space v e h i c l e s .  
T k  e f f e c t s  upon  he suund of the d i r e c t i v i t y  of the rmtrce and the 
attcnuatlon of the atmrohere  are d i r c u r w d .  Dircurrioa on the e f -  
f ec tr  of the sound encrgy upon rurromding inrtollationr ad c m -  
enmities 1s Included. D w g c  c r i t e r l a  for v a r i w a  type. of con- 
s t r u c t i o n  are inc!uded a l m s  u t t h  @- p r e l i d n u y  crlterIa far 
hearing  torr .  Fredlcted acourt i c  lrvclr for revoral  hi*-thruat veh ic l e .  
4 re prcrt .r trd .  
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d r 8  W lr the w a r  of the exhaurt -80 ln a r m  .ad v lo tho expanded 
J e t  velocity la  met8ra per recand. 

Tberefore. for a conrtomt exit velocity 

w r ,  cb. t i r  rat. sf cbaage of tbo m t t m  (m) of thm 
e.buM wnr 10 by definlcion the tbrurt (TI. cbo a b a  oquatioa 
c.ll b. vrittoa: 

- I  dt  + =  

lau arr l r ina  r proportionallty (a cornerrton of efficiency 
factor) conatant (q) equation 1 b e c a r  

Q - ' Z  
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sma N. D E I M I ~ .  . : c ~ l l c t ~ o l l  

Iisure 2 .bar tbo c b u . c t e r i r t i c ~ d i r e c t i v i t ?  pattern f o r  thr  
S L q h  b u c b t  d e f h c t o r  canfiguration. Thir pat t r rn  11 bawd upon 
r*CmntlY experLrnted data obtai-d at lsFC on rcale d l  e x p e r i r n t r  
w i t h  r L d l u  h f h c t o r r .  Ttnw data agree i n  e r u n c e  v i t h  other recent 
&LA obtalnod f r a  f u l l - o a l e  Sa tme ~ ~ a r u r o ~ n c r  AL ranger of approxi- 
r t e l y  --half mile r-. mu &CA appear t o  be w e  r m i n s f u l  
for tha .-tic f u - f i e l d  t b  earlier d i rec t iv i ty  data o b t a i n d  a t  
m- fwt  r w  h a  A ful l - rcale  &trPn coafiguratioa. n m  rearon 
.D& tb. tul l - rcalo S.trPn d i r ec t iv i ty  data from --half mile are 
wt tb.rwlvor uaod 11 t b t  propayt ion  0v.r tho d i r tmce  involved i n  
A 1/20 r u l e  d 1  i r  l e r r  apt t o  k affected by r teoro1ol ; ical  c m -  
ditiaar . 

To find th overall level. i n  a l iven direct ion.  o m  -rely 4ddr 
aI&ralcally t& d t rec t iv i ty  correction rham i n  l i w e  3 co cne 
meray levelr of Flgure 1. Thio procedure app?ier a p p r a x r t e l y  t o  
tm at- band level# A 0  veil, rince experi-ntal &ta indlcater 
tbt  the SAtIRn noiu s p o c t r u  dar not c h g o  d r a r t i u l l y  w i t h  a s u l a r  
orlentation. Tha rpectru chan-r that Q o:cur vould r e r u l t  i n  levelr  
t b t  would be gaeerally laver than thore predicted by the p r e u n r  pro-  
cebue. So, t b l r  r t h o d  of calculAtin8 ovmrall romd prerrure ltvelr 
may bm cmri&red t o  be conurva t ive  i n  the e n g i n e e r i n g  e e n n  I t  
.boUld b. e q h r l z e d  that t h u e  c r t l m t e r  concorn mnn v a l u e r  only 
b r p  f l u c t w t i o a r  arr t o  be expccted d w  LO n o n - h m p n i c i e r  in tbr 
at.rorpbre l tw l f .  (See Kef. 6 for e x r q l e r  and dircurrion of ouch 
f 1uctu.t ionr . ) 

A8 o *-le. car r i&r  thr f o l l a i n g :  What i r  the roud prerrure 
1.-1 i n  the octm b a d  centered arocnid 1 0 0  cpr ln a directlna ?Q 
'emear v i t h  rerpect t o  the exhaurt rtre-, 1.6 k l l a e t e r r  f r a  cbe S-IC 
.t.adf 
le-1 i n  that octave band is appra rLu t r ly  120 Ob re 0.- r t c r o b u .  
ha I i w o  2 .  one find. t h t  the d i rec t iv i ty  correctloo la t b  M4gr.u 

aver-, or 123 db re O.OOO2 d.crobr.  
d i rec t iv i ty  pat tern pe r r i t r  an t o  orient  the exhaust atre- t o  dim 
L oolu reduction at  c r i t i c a l  potntr. 

ha Ii8ure 1, am f i n d s  t h t  the rpace N 0 r . p  o a a d  pieraroe 

direction L D  t3 db; tbt  LO, Lhe A C t k U l  1-1 i r  3 db a tb. 
It t o  t o  b. noted t b t  tb. 

1. Ibir l i rmccir i ty  C b u U C 8 r i S t i C  u u  fcrud .rp.ri=atall7 to 
. r i ~ t  uoad tb. kcwe r u t i c  fhwe AL ; m e  La ..C.@D of 100 
nosale d m u r a .  I.1- turn r a p  tbr c b a a c t a i a t i c  ala- 
.it%-' 7 .  
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K r t i n t e d  Diralpativo ~ x u a o  A t t e a w t i a a  Lo tho *blDmptnt. 

heq . 
bd. 6-16 16-35 35-75 75-150 1500-300 300600 600-1200 &too-2400 -4boo 
(cpr) . 
A t  tea. 
C a f .  1/3 1/3 5/6 1 1/2 2 2 2/3 I 5 1/3 8 1/3 

Bote: A c t e m u t i o n  Coofficienr at  wry la f r o q u s c h r  (I 1 cpr)- 0 
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TABLE A -  I 

Antlclpatrd Sound Prcrrurc Level Contourr 
1 . 5  Hllllon Poundr Thrurt 

0' 

15 

W' 
& 5 *  

60' 

75' 

80- 

90' 

105. 

120' 

135' 

150' 

165' 

im* 

120 db 
jme L er r n l  

2,063 

2 , 0 6 3  

2.165 

2.1% 

2,031. 

1 , 7 7 3  

1 . 7 0 0  

1 .55 '5  

1 . 3 3 7  

1 .?06 

1.1c; 

1.032 

988 

$5 9 

110 db 
+ c e r a 1  

G.612 

S .612  

k . 8 3 9  

4.904 
A.5487 

3 . % 2  

3 .m 
3.G73 

2.998 

2 ,696 

2 , a 8  

2 . -  
2 , 2 3 3  

2 .  l A &  

105 Jb 
Jme t c r r l  

6 . U S  
6 , U S  

6.862 

6 , a s 3  

6.35; 

5 ,&Ab 

5 . 3 1 0  

4,956 

A.175 

3 . 7 6 7  

3.u9 

3,222 

3.086 

2 , l G  
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?ARC A-2 
4mtlcipot.d U ?roamto  k 1  C a ~ t a r r o  

7.5 u l l l m  ? d 8  mhwt 

mdb 110 db 10S db 

4*328 9,266 12,649 

4 328 9,266 12,649 

4 * 5 U  9 . a  13,198 

C,W3 9,815 13,381 

b,267 9 , l U  12.466 

crtr.l) 0 0 

3.6s. 1,955 10.851 

3,566 7,620 LO, 3% 

3*261 6.828. 9,297 

2.- s ,971 8 . 1 3 ~  

2*530 5.426 7 ,bq7 

2,164 4.633 6 .M 
2,073 Ir.650 6 . M  

2,012 4.298 S.863 

2,317 4.968 6,767 

100 db 

0. 16.917 

U* 16,917 

30' 17,6L8 

4 9 '  17.892 

m' 16,673 

no 11. ,507 

rn' 13,899 

I 

huul I &ha* - 

rn' 1? ,&36  

105. 1c ,881 

120' 9.906 

W' 8,GI:. 

lbS* 8 .  L O 8  

180' 7 , W G  

l#* 9 .053  

I 

*L.lltb i8 -rad f r a  tho canterllao of the r laglo  b u c k 8 t - t m  
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A t  irut h* 

0. 

15' 

30. 

65. 

60' 

75 ' 

80' 

90' 

105' 

120' 

135' 

150. 

165 

180. 

TABU A - 3  

Antlclprtod SGlad h a o r m o  b o 1  Cootourr 
is niiiia m-t 

. 120 db 110 db 105 db 
0 - hssd 

6.129 12.137 16,628 

6.129 12.137 16,628 

6.631 12.735 17,647 

6.518 1 2 . m  17,681 

6 , W 2  11,966 16,393 

5,266 10.627 16 ,@51 

S.OS0 10,OOo 13,700 

6.619 9, :G5 12,529 

1.971 7 , 0 6 3  10.772 

3,582 7.0% 9.719 

3.280 6.*95 8.899 

1,m 6 . m  8.31; 

2.937 5.812 7.962 

2.869 5.641 7.728 

1W d b  
(mLe: r i  

'! ,846 

l l , & 6  

22,923 

21.231 

21.539 

18.461 

18,000 

16.G62 

14.1% 

12,769 

11.692 

10,923 

10.461 

10.1% 
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Az 1 u t  h* 

0' 

15 * 

. x' 

65 

60' 

75 ' 

80' 

90' 

105 

120' 

135. 

150' 

165' 

im' 

W A - 5  

b t  lcipotod Sou& h o r r u r e  b e l  Coatourm 
30 ltilllca Poundr Thruot 

120 db 110 db 105 db . 
hsml 0 0 

7.767 14.807 19.662 

7.7bl i 6 .m '  19,662 

8,151 15,537 20.631 

8.260 15,745 20.906 

7,658 14,598 19,385 

6.b73 12,721 16.892 

6 . m  12.200 16,200 

5 . 8 5 3  11.157 16.81s 

5.033 3 . 5 9 3  12.738 

C . W  6 . 6 5 5  ll.C92 

6 ,165 ? ,  925  10,523 

3w 7.433 9.831 

3.7:c 7.091 9,G15 

3,610 6,882 9,138 

100 db 
w 
25.2445 

?J,2G5 

26, L.89 

2 t .  Woyls 

24, en9 

?1 .689  

X.800 

19.022 

16 .155  

IC, 756 

13.5il  

12.622 

12,089 

11.734 
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Tho inforvcioo in thio report bu boem rrr1-Y' for 
aocurit~ c l u o i f i c ~ t l o n .  
cortzi- Depmrwt of Defmw m A t d c  B.rtl 
~.,b.. beem mdm by tln ?Ute Soc&ty.CrU.iflmclaa 
Offlcer. Thio report, in it. entirmty, bu beam do- 
to k laclu8ifi.d. 

Wla  of amy infoart- coll- 


